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Purpose: Temporomandibular joint (TMJ) dislocation is an uncommon and debilitating con-
dition of the facial skeleton. The condition may be traumatic or nontraumatic, in an acute or 
chronic form, and with bilateral or monolateral expression.
Patients and methods: In this study, conducted from May 2012 to July 2016, we 
 retrospectively analyzed TMJ dislocations treated in the Department of Emergency Medicine, 
Inselspital, University Hospital Bern, University of Bern, by focusing on the following param-
eters: age, gender, reason, localization, frequency, and therapy.
Results: Thirty-two patients were included. The mean age was 42.06 years and there was no 
predominant gender. Most cases of TMJ dislocation were nontraumatic (93.7%). Dislocations 
were mostly bilateral (59.4%) and appeared in a chronic situation and with repetitive events 
(62.5%). Thirty-one patients received conservative treatment, which consists of reposition of 
the TMJ with (38.7%) or without (61.3%) analgosedation. Only one patient needed surgical 
reposition due to previous surgical treatment.
Conclusion: This is the first attempt to evaluate TMJ dislocations in Switzerland in an acute 
hospital setting. To our knowledge, there are no other studies that systematically analyze these 
injuries by focusing on the patients’ characteristics. Surgical reposition is only indicated in 
complicated and very rare situations. Conservative approaches are commonly used and should 
be exhausted before any surgery.
Keywords: temporomandibular joint, emergency medicine, dislocations
Introduction
The temporomandibular joint (TMJ) is a joint between the mandible and the temporal 
bone of the skull. The condyle of the mandible articulates bilaterally in a concavity 
known as the glenoid fossa or mandibular fossa. The movements of the TMJ are under 
neuromuscular control and comprise the muscles of mastication, the ligaments associ-
ated with the TMJ, and neural transmission carried by the mandibular division of the 
trigeminal nerve.1,2 TMJ dislocation occurs when one or both mandibular condyles 
are displaced in front and above the articular eminence. Dislocation may be reducible 
if the condyle returns spontaneously to the glenoid cavity (subluxation) or irreducible 
when one or two condyles remain dislocated (luxation). In the latter condition, the 
mouth remains open and the front teeth do not meet, due to the action of the elevator 
muscles with or without lateral deviation, and depending on whether the dislocation 
is unilateral or bilateral.3 Dislocation of the joint may be uni- or bilateral, anterior, 
posterior, superior, or lateral. Anterior dislocations are by far the most common. 
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The other dislocation types are commonly associated with 
trauma and concurrent fractures.4 Further classification of 
TMJ dislocations includes the associated causes, which are 
spontaneous, iatrogenic, or traumatic.
The etiopathogenesis of spontaneous dislocation of the 
TMJ is generally unknown. It frequently happens in relation 
with yawning and less often after mild facial trauma (such as 
a slap to the chin) or in the setting of laughing.5,6 Several theo-
ries have been put forward to explain the onset of TMJ dislo-
cation. It is commonly associated with poor development of 
the articular fossa, laxity of the temporomandibular ligament 
or joint capsule, and excessive activity of the lateral pterygoid 
and infrahyoid muscles due to drugs, such as phenothiazines, 
metoclopramide, or systemic diseases (Parkinson’s, multiple 
sclerosis, and epilepsy).6–8 It may also be related to some 
neuromuscular disorders or disorders of collagen metabolism, 
such as ligamentous hyperlaxity, Ehlers–Danlos syndrome, 
or Duchenne muscular dystrophy, which cause a predilection 
for joint laxity.6,7,28 Furthermore, overclosure in edentulous 
patients is considered as a factor influencing the condyle 
position. The TMJ dislocation has an incidence of about 
3% of all dislocations throughout the body.9 Spontaneous 
anterior TMJ dislocation is not a common condition, with a 
reported annual incidence of 5.3 per 1,000,000 patients who 
present to the emergency department (ED).10 The literature 
reports female predominance and, according to a study, the 
condition seems to be linked to hormonal imbalance.5 The 
most common TMJ dislocation is the anterior subtype.11,12 
Posterior, superior, or lateral dislocations of an intact condyle 
are very rare; this rarity may be attributed to differences in 
the anatomy of the condyle, the direction of pull of muscles 
attached to the condyle, and the low incidence of skull base 
fractures from an indirect blow.11 Although the incidence is 
relatively low, it is crucial to address TMJ dislocation, as it 
has a vital and immediate impact on secretions needed for 
airway patency, as well as on pain. TMJ dislocation also has 
long-term effects on mastication and clarity of speech.13
The diagnosis of TMJ dislocation is based on clinical 
characteristics. After initial inspection, a functional exami-
nation is performed, which consists of both active move-
ments – active closing of the mouth, active deviation of the 
mandible, and active forward protrusion of the chin – and 
resisted movements – resisted opening of the mouth, resisted 
deviation of the mandible, and resisted forward protrusion 
of the chin. Finally, the joint and masticatory muscles are 
palpated and the mandibular fossa is evaluated for emptiness 
in which the bony structure of the condyle is not palpated. 
To evaluate the integrity of the TMJ, a radiological imaging 
such as the orthopantomogram, cone beam, or 3D computed 
tomography can be performed. MRI is not commonly used to 
evaluate TMJ dislocation, but is indicated to evaluate chronic 
TMJ changes like degenerative processes, disc dislocations, 
or lesions of the discs.
TMJ dislocation is classified as acute, chronic, or chronic 
recurrent.14 Chronic dislocations are described as acute dis-
locations that are not self-limiting and that progress without 
treatment.
TMJ dislocation can be reduced with a conservative 
approach, with or without analgosedation. Manual reduc-
tion is mostly chosen and can be accomplished by several 
methods, such as the Nélaton maneuver, the Hippocratic 
method, the wrist pivot, the extraoral method, and the com-
bined ipsilateral method. The Hippocratic method is the 
most frequently described; the examiner stands in front of 
the patient and places a gloved thumb on the posterior lower 
molars bilaterally with fingers wrapped laterally around the 
mandible.7 Further conservative treatments, such as the use of 
an occlusal splint15,16 or TMJ extraoral automobilization are 
used in chronic dislocation. Sclerosing agents (alcohol, riva-
nol, 5% sodium psylliate, autologous blood injection [ABI], 
and botulinum A toxin) have been injected into the joint 
cavity in patients with recurrent TMJ17 dislocations, but are 
no longer used due to the side effects. ABI and prolotherapy 
can be considered in case of recurrent dislocation. Periodic 
exercise programs (“Rocabado’s 666 exercise protocol”)18 are 
used as a conservative treatment in some cases of recurrent 
TMJ dislocation.19
Surgical approach
If the conservative treatment is not effective and there are 
alterations to the TMJ ligaments, musculature, and bony com-
ponents, surgery may be necessary.7 This can be performed 
in the following cases: 
1. In patients with ligament alterations, a capsular plication 
or ligamentorrhaphy can be performed.11,20
2. In patients with muscular alterations, the ligation of the 
coronoid to the zygomatic arch or scarification of tem-
poralis tendon/temporalis myotomy can be done.11
3. In patients with bony alterations, the possible surgical 
techniques include bone hook, condylectomy, ramus 
osteotomies, eminoplasty, or total joint replacement.20,21
Patients and methods
This retrospective observational study over 4 years and 2 
months (May 2012 to July 2016) comprises adult patients 
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(≥16 years old) admitted to our ED after an accident or sud-
den event, which caused TMJ injury symptoms. All patients 
presenting in the ED with a TMJ dislocation during the study 
period were included in our study. Patients were identified 
using a search string in the patient demographic field of our 
computerized patient database (E.Care, Qualicare; Qualidoc 
AG., Trimbach, Switzerland). This medical database allows 
instantaneous recall of past diagnostic reports, consulta-
tions, X-rays, and other relevant medical documents. These 
databases were used to identify all patients presenting with 
temporomandibular joint. Cases were retrieved using a 
comprehensive full-text search algorithm with temporoman-
dibular joint and related terms (TMJ, temporomandibular 
joint dislocation, TMJ dislocation), including their German 
translation, as search terms (Kieferluxation, Kiefersperre, 
Kiefersubluxation, Luxation Temporomandibular – Gelenk, 
temporomandibular, Kiefergelenk, and Kieferköpfchen). The 
data were fully anonymized before analysis and therefore, 
according to local law, no prior informed consent or approval 
by the ethics committee was necessary. Furthermore, each 
patient is obligated to sign a form in which he or she declares 
that the patient data can be used in an anonymized way for 
research purposes. Initially, 67 patients were found with the 
mentioned search string in the stated time period. After evalu-
ation of each case, 35 patients were excluded because the 
TMJ was listed as a past event in the section of the secondary 
diagnosis. In the end, 32 patients were included in the study.
Comorbidities were taken into consideration if they altered 
the anatomy of the TMJ or had an effect on the movements of the 
TMJ. The inclusion criteria for comorbidities were connective 
tissue disease, eg, Ehlers–Danlos syndrome, torn ligaments, 
recurrent dislocations, anatomic changes of the fossa and articu-
lar eminence, weakness of the capsule of temporomandibular 
ligaments, and anatomical changes due to previous operations.
Statistical evaluation was purely descriptive, due to the 
small sample sizes. On this basis, a retrospective analysis 
of the patients with TMJ joint dislocation was performed, 
including gender, age, etiology (spontaneous or traumatic), 
side (right, left, and bilateral), whether this was a recurrence 
or a first-time event, the treatment method, which includes 
conservative approaches (with or without analgosedation) or 
surgery, as well as any related comorbidities. The treatment 
was chosen individually for each patient by the attending max-
illofacial surgeon on call after evaluation of the above criteria.
Results
During the studied period, from May 2012 to July 2016, a 
total of 32 (n=32) cases with TMJ dislocations were reported 
in our ED. Fifty percent (n=16) of all cases reported were 
male. A total of 19 (59.4%) patients with TMJ dislocation 
were under the age of 40 years. The median age was 42.06 
years.
The detailed characteristics of each patient are shown 
in Table 1.
Additionally, 93.7% (n=30) of incidents were nontrau-
matic and the TMJ dislocation then occurred triggered by 
one of the following circumstances: during eating (n=2), 
after an epileptic seizure (n=2), during an acute psychosis 
event (n=1), while vomiting (n=1), or during dental treatment 
(n=1). No trigger was given for the 23 remaining patients 
with spontaneous dislocation (76.7%). Only 6.3% (n=2) of 
the patients had a traumatic TMJ dislocation, and in both 
cases this was a result of a fall.
Nineteen (59.4%) patients suffered bilateral dislocation, 
10 patients (31.2%) left-sided dislocation, and only three 
patients (9.4%) right-sided TMJ dislocation (Figure 1). For 20 
patients (62.5%), this was a chronic situation with recurrent 
events and 12 patients (37.5%) referred to the TMJ disloca-
tion as being a first-time event.
Thirty-one patients (96.9%) were given conservative 
treatment and 19 of these (61.3%) received a nonsurgical 
relocation procedure without analgosedation. Only one patient 
(3.1%) needed surgery with open eminectomy (Figure 2), due 
to previous surgical treatment of the TMJ.
Comorbidities were taken into consideration if they 
altered the anatomy of the TMJ or had an effect on the move-
ments of the TMJ. Such comorbidities were present in only 
three patients (9.4%), including previous eminectomy and 
ligamentorrhaphy, jaw ridge atrophy, as well as an isolated 
case of ligamentorrhaphy. In all three cases, the patients 
received conservative treatment (Table 1).
Discussion
Dislocation of TMJ is an infrequent but spectacular disease. 
The goal of treatment of any acute TMJ dislocation is to 
return the condyle to its original physiological and anatomical 
position. It is extremely important to take an accurate history 
and to analyze the exact etiology of the TMJ dislocation. 
Some interesting associations have been published, which 
make this apparently easy diagnosis more difficult.5 In one 
case, the first manifestation of the metastasis of a primary 
lung cancer was nonreducible dislocation of the mandible.20 
Another case report describes an event of TMJ dislocation 
due to dystonia following a single dose of aripiprazole and 
another two cases of acute pure propranolol toxicity associ-
ated with bilateral TMJ dislocation.21,22
It is extremely important that the signs and symptoms are 
correctly diagnosed, so that treatment can be carried out as 
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Table 1 Patient characteristics with temporomandibular joint dislocation
Patient  ID 
number
Sex Age Trigger Side Recurrence Therapy Comorbidities
1 M 24 Spontaneous Right Chronic recurrent Conservativea No
2 M 24 Spontaneous Bilateral Chronic recurrent Operation 
(eminectomy)
No
3 w 43 Spontaneous Bilateral Chronic recurrent Conservativeb No
4 M 25 Spontaneous Bilateral Chronic recurrent Conservativeb Previous eminectomy and 
ligamentorrhaphy
5 w 17 Spontaneous Left Chronic recurrent Conservativea No
6 M 35 Spontaneous (while vomiting) Left Acute Conservativeb No
7 w 88 Spontaneous Left Acute Conservativeb Jaw ridge atrophy
8 w 28 Spontaneous Bilateral Chronic recurrent Conservativea No
9 w 87 Spontaneous (during dental treatment) Bilateral Acute Conservativeb No
10 w 17 Spontaneous Bilateral Chronic recurrent Conservativea No
11 M 85 Spontaneous Left Chronic recurrent Conservativea No
12 w 63 Spontaneous Left Acute Conservativeb No
13 w 31 Spontaneous Left Acute Conservativea No
14 M 34 Spontaneous (while eating) Right Acute Conservativeb No
15 M 34 Spontaneous (while eating) Right Chronic recurrent Conservativeb No
16 M 27 Spontaneous Bilateral Chronic recurrent Conservativeb No
17 M 63 Spontaneous Left Chronic recurrent Conservativeb No
18 M 31 Spontaneous Bilateral Chronic recurrent Conservativea Previous ligamentorrhaphy
19 w 48 Spontaneous (epileptic seizure) Bilateral Chronic recurrent Conservativeb No
20 M 18 Traumatic (fall) Left Acute Conservativeb No
21 w 75 Spontaneous (during psychosis) bilateral Chronic recurrent Conservativeb No
22 w 92 Spontaneous Left Acute Conservativeb No
23 w 48 Spontaneous (epileptic seizure) Bilateral Chronic recurrent Conservativeb No
24 M 28 Spontaneous Bilateral Chronic recurrent Conservativea No
25 w 22 Spontaneous Left Chronic recurrent Conservativeb No
26 M 64 Traumatic (fall) Bilateral Acute Conservativea No
27 M 32 Spontaneous Bilateral Acute Conservativea No
28 M 21 Spontaneous Bilateral Chronic recurrent Conservativeb No
29 w 50 Spontaneous Bilateral Chronic recurrent Conservativeb No
30 w 27 Spontaneous Bilateral Acute Conservativea No
31 w 24 Spontaneous Bilateral Acute Conservativea No
32 M 41 Spontaneous Bilateral Chronic recurrent Conservativeb No
Notes: Conservativea: with analgosedation. Conservativeb: without analgosedation.
Figure 1 Percentage of temporomandibular joint dislocations related to the injured 
side.
Right sided dislocation
9.4% (n=1)
Left sided dislocation
31.2% (n=10)
Bilateral dislocation
59.4% (n=19)
quickly as possible without further delay.7 The time between 
dislocation and relocation is absolutely crucial because once 
dislocation has taken place, spasms of the masseter and ptery-
goid muscles may worsen over time, causing the mandible 
to contract into the dislocated position, so that the reduction 
procedure becomes more difficult. If no treatment occurs 
for more than 2 weeks, fibrosis and even fractures become 
increasingly probable.9
The current retrospective descriptive study aims to make 
a global evaluation of TMJ dislocations in the ED of an acute 
level I trauma center in Switzerland. The Department of 
Emergency Medicine, Inselspital, University Hospital Bern, 
University of Bern, is the only level 1 center in Canton Bern, 
serves about 1.8 million people and treats more than 46,000 
adult patients per year (2016). This is one of the first studies 
that systematically analyzes the characteristics of the patients 
involved in an accident or a spontaneous event with TMJ 
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dislocation in Switzerland, and there have been few reports 
from other countries. Other studies have focused on relocation 
procedures during TMJ dislocation13 or have proposed new 
techniques.23–26 We aimed to analyze systematically the patients 
who presented with TMJ dislocation in our ED, their charac-
teristics, and the treatment methods that they had received.
Our results showed balanced gender distribution, with a 
median age of 42.06 years. The balanced gender distribution 
is in contrast with the international literature, in which female 
predominance is reported.5,23 On the contrary, the median age 
seems to be the same as in other studies.23
Bilateral and acute TMJ dislocation was most common 
(59.4%). Unfortunately, there are not enough data available, 
which enable us to make a comparison.
In our study on 32 patients, 20 (62.5%) had a previous 
history of TMJ dislocation. A previous study reported that 
of the 31 patients, only nine (29%) had previously suffered 
TMJ dislocation.23 However, they only analyzed acute, non-
traumatic patients with TMJ dislocation and as a result, no 
comparison can be performed.
In addition, our findings reported a marked incidence 
(93.7%) of nontraumatic etiology in TMJ dislocation as well 
as the predominant choice of the conservative treatment 
method (with or without analgosedation), which is consistent 
with many other studies.7,13,23 Both cases (6.3%) of traumatic 
etiology in our study were due to falls. This etiopathogenesis 
is widely known;5,6 however, it is not the only one. In the non-
traumatic causes, we found single episodes of TMJ dislocation 
during dental treatment, during psychosis, two cases while 
eating, and two others while vomiting. Some of these reasons 
had been reported,23 but the limited number does not enable 
us to make a comparison. We noted that of the patients who 
received conservative treatment, 19 (61.3%) had successful 
TMJ replacement without analgosedation. No comparable data 
have been published. The results suggest that the patients were 
rapidly treated. However, the time periods from the dislocation 
of the TMJ till the presentation in the ED and till the moment 
in which a successful TMJ replacement was performed were 
not measured. It would also not be ethically justifiable to delay 
treatment in some patients to examine whether the time period 
until TMJ replacement has an effect on the success rate. Finally, 
TMJ replacement can be performed by emergency staff. For 
educative purposes, a quick view of the reposition technique 
is recommended for the emergency surgeon shortly before 
reposition.27 No complication due to the reposition technique 
was observed in our retrospective analysis.
Limitations
Our findings have to be considered with some caution, as 
the study was conducted retrospectively. As the information 
in our medical history database is presented in a narrative 
comment, there is no guarantee that the number of patients 
with TMJ dislocation was fully reported. Furthermore, our 
study was limited to adults (≥16 years old), as children are 
treated at a separate ED in our hospital. Because the direction 
of the dislocation (anterior, posterior, superior, or lateral) in 
each patient was not reported, as a first approximation, we 
analyzed our data by uni- (right or left) or bilateral TMJ dis-
location. Moreover, many studies have focused on analyzing 
or proposing new relocation methods.13,23–26 Unfortunately, 
our registered data did not document the relocation method 
selected for each patient.
Conclusion
TMJ dislocation is not a frequent condition. When it occurs, 
accurate diagnosis and rapid treatment are needed.
Both acute hospitals and private dental practices should 
be familiar with targeted diagnosis and effective relocation. 
Manual reduction is sufficient in case of acute dislocation. 
In cases of repetitive dislocations or complicated situations, 
surgery is recommended.
Disclosure
The authors report no conflicts of interest in this work.
Figure 2 Therapy choice during temporomandibular joint dislocation.
Surgery
treatment
3.1% (n=1)
Conservative treatment
96.9% (n=31)
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